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(54) MANUFACTURE OF THERMOELECTRIC ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
manufacturing a small thermoelectric element of high- 
output voltage which can be used with a small and 
portable electronic device such as a watch. 
SOLUTION: N-type and p-type thermoelectric 
semiconductors are provided with a fine groove at fine 
pitches to form an n-type grooved block 21 and a p-type 
grooved block 22. The workpieces are vertically engaged 2 1 
with each other and tightly fitted with an adhesive layer 
62 for unifying. Then, a unified block 3 is provided with a 
fine groove in the direction vertical to that groove at fine 
pitch, and the groove is filled with an insulating resin. 
Finally, a base stage is shaved, and a series connection 
is formed with an electrode between exposed n-type and 

p-type thermoelectric semiconductor element chips, thus forming a thermoelectric element. 
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[I9*3S 1 3 n §m9#mi*7a y 9&£Vpm&M 
f^ft^n ••/ 9<D*i\*?i\l l z& 1 cvffitoJLZm \jm.<n 

%<vmi$m±i)Hm'mmzttLWt& x a cm i coisaox 

hJMk. 

-mt7u y 9 cm i ommxk ^n-r &m i <r>mnx 

ZmtTMk . 

/n x ?C^£ft&S&gi5#£l$*-rs i k Ci 0 nl 

smnhmwppk- t p mm.tmftmfrZBm-tz xm 

k. 

mtz>m*Mfct zxnk zg-tzz k zmsik-tz 
[is*JS2] nw&mtmftyv-yrk^-xkz® 

/o y ?<7)-e-ix-?-'ftcm i co?t»nx^*i Lm^mmz 
mm-hnnk. 

n MffSt/D -y 9 k P S#ftm#®^^D y 9 *M 

m<?)mizm±tfi mmw.iz&.mj-h commx 
wx'jZwzm^&jLmk, 

®&&commzmmmz&i$. Lniat¥«ft/D -y 9 
k pm.mm*mfoMHry r v -y ? zmmL-mt^n - y 9 

k-tZIMk, 

-mtrv y 9 cm 1 coswnxk tum-hm 2 co^nx 
^srrxfik. 

m 2 <»DxaH=&ii£ttjji£Ji zmm-h xn k . 

pS»«^^M-Sr^fi!c-f -i>XSt , 
nSJ*«iN»fls«W-fc pffiafi^$#f^£iE^C« 

[ jb 3 3 n mmm^mfry'v y9axx/p mmm 

M&km&kZm&ttJMk. 
n Efif^/D y9kp ffl3MMmtf*7n y ? £Pi 
#<0*£H±;Mi»SttC{S»:B-*-* J: •? cm 1 <7>$flOX 
®-CZ^C&i=rf SXfik. 

m 1 W^ISC J: &0^a2H!(=J£*JB&K?l£ U n 

L-mtr* y9ki-hxmk. 

-mtra y 9 cm 1 OiKSDl k -?>m 2 OrSSDX 
& 156 USA 0 -f<Mb7'o y 7 t -T |>XfI k . 

2 oo?8A 0 -#fl:rn 7^5:312 commxmx-^^z 



m 2 (oatexmz x h &GM0mm&immm * mj& 

LbuIB 2oc0?tA 0 7'a y 9 Sr®* LXM-ft-ftro y 
7k-fl>XiIk. 

xm-mt7nv9i,z&&i\&mi3®tt£m£Ln§m 
mmstemirfrk pm^m^^^zm^^xn 

k. 

nEsmfrmtomftt pwm*mtem*t:W.mtmz® 
m-t&fmz&tftt&xnkziii-t&zkzimk-tz 

(*/n y ? k , ^-x k £®*Lfc pS^m*3lf*:?g£ 
/o •/ /(O^timc^ 1 tf)?»iDX£ife L£8affiffi& 

nlSstflft/o y k p WSkWrntbyu y ^ 5:M 

%cr>m&m±tinmmw:iz&mtz> xoizmi nmtux 
mx-mHzm&-rzxnk. 

% i co&sxmzx h m-&&<n&mzi&im zmat t n 

SBft^^fr^Q -y ^ k pMia«^fr«-&^n -y ^ $r 
L-fls^a y9 k-t&XUk. 

-mt7v -y 9 izm i jnxk &m-t ^m 2 watanx 

^SfeL»A 0-i*-ft^a -y ^ k^&xnk , 

2 -5(0IA 0 -fWfcT'n -y ^ ^fliJaXffiT'SV L 

ffl^^-^-fr m 2 cTJK^Ig k . 

m 2 com&xmz* h m^^mztmmsiMzm^. 
lhuib 2 owia 0/07; zmm L-m-mtm y 

i7k-ri.X^k, 

HWWi pm«^**«-*»BJt-f 4XS 
k, 

mthw&if&i&t&xnk ^w-r^c k ^^mk-r-?. 

fi»Ji*4 v^ilftlW»ligJloJBi«iKrfc:i-< k t-^r 
nya y ^ <7)K^iBCffi^S:^lS-r-S i k SrWRk-f 
2, 3. 4fcti4fc:IEtt<0«i*«^)i!Ji 

urn. 

im^tme ] iMmaxma. 
«r»js-r6ifc*wak-r*iii*jm, 2, 3. ttzit 

[0001] 

*>•&. 

[0002] 
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[00033 ^m^snc iixtf . m^/u^-^hm^ 
[0004] ^^c. mmmTii.mmtfm&TmcTifm 

J: 3 fc*Jjra^»i* J WIW§«>|SIlH t> frv* £ i: a» 4> s VP 
*«DKii»rar WS'xflMBffl t J8f#£ it 

[00053 £ (ommm^-mm^mmti «* v% <om 

m^rmtLXii. fcfc£tf«rBBre6 3-2 0880#& 
*8*4V^«*SB 3 F8-4 3 5 5 5#^fgKI!B^$<xT^ 
4. t*MIISHffl4. ^»tfDSR««3&«FiiiWfc:»« 
£*i4 J: dfcPlSfc ng«0&iem&tt ( -t#i^M*j*Jtf 
tatttt] *«H!IWfc:K»U £ft&«)ISm»H*SlWfc: 

[0006] »«*t^¥ffiwtci§(t^»«i tx-mnm^iz 
ffist-4Bt#«j&#{aa-r4®i:K3r4. *lt. j* 

[ooo7] hx\ m&&mmtfmt>^t wt> 

tlX^ZB iTeJMmt«kvW»Wt*!)aj*«JEttl 
*f*fc 0 4 0 0 V/°C«3 tr-c* 4 . 

[0008] jnw£*?«iii2iMr s?am-c«ffl$ 
4 B^rt»T<osaa£i*£v v«rv •> 2 °cx-fo 4 . 

[0009] Uc^t, iSfHra&to&K* 1 • 5 va 
Jb<0«£E£»6jfctf>fc:Ji. *Ji3j:*2 0 0 0»iaJbtf>B 
i T e b % 4 . 

[0010] $ &fcWWHN-£>*&. 7C**5l*j8»W*/h3 

f. »it*^*«oktf>U3Mffc:/h£^£ fcjfiftfiHWjftttY 
$>4. 

[001 1 ] CO J: 0 \,zf&Mttcomt&<frr>A^<Vf& 
«3R^«Kja*1£«, ffifj*«0«rfll!BB6 3-20880f 

[ 0 0 1 2 ] «hT . £Oi£^£^*(3*«¥*{fc* 

fcth<7>x\ ?mm--K7tizm^ixtzfmm.tf$iL3> 
< nhixh . zix^cD&nttmj&zmmtyzmwmm l 

[0013] WHHF8 -4 355 5^«tcBH* 



* to t atari* t dawn ^mT&mnmAtimnz'tt 

[0014] ZVmAtltiaJLlzX 0*fiLh^ft«^?ft« 

v&f&m^mfttfm^zfguzm^iio «t a 

[0015] *&£fflrie&&*lft£U J!R*»iai3g** 
[00 1 6 3 

[*%MWj*LJ:3i:-$-4IIHI] L*»L$r#£, £ft<> 
<^»»«3R^olBfi*tt tc J: 4 b s t 

ixSr-oiTo^LTVKXS^. $>4^(i??fA*TjnX 

[00173 1 < iz, mmiMiztR^ffiZ'mnim 

m?lz2 0 0 OWXtb^o&m<7)fimM$:&f&.L£o 
«*W«k^*SS: 1 0 OjummSUTtf 4^*»"S> 

[00183 immsm *smji*>b««j&»0»4Rih 

h-m*W8?thz\b\iZhZ>. 
[00 19 3 

Mz^mtnnmmm^nmm-ftmiz&^xii, rm^rn 

[00203 ^mcommm^mmum^zts^xii. 

co*ti-?tnzm 1 <r>mmT.*mLmiL<mm.bm-hb * 
jmrmmt . nsisf^T'D -y ^? t p m^*^ 

0 izm 1 0?8JpXBT'£V^cK^-t4XSf: . &-£S5cr> 
SRR tc* fi«L nUtW/'n -y ^ fc P S» 
fff*/n -y ^ *ffl# U-Wc-fk^O y ^ b "fhXfi. 
fc, -*-ft;7*n-y^(c|glc7)»SDXi:3SM-r-l»^2co» 
inx^JS-rxgt. 3S2co»flnxgW=&&ffli!!Jf£JE&« 
-T^X^i:. -^tT'o-y^^^^SS^gB^-^^* 
t^c:ttcj: 0 n fi)R«¥«M«?Mr p M^«^^f* 

mtotz&&-i-hWBtt:&fSi.-t&jLnt Sr^r-r^. 

[00 2 1 3 *fe*«B^<o«i«*^Wt*i£ttJ^T 

»t¥i*H^/n y 7fc J;y'pi»l«ft7'o -y ^ 
fc ^-x t 5r®* Lfv: p E*mM^o y 9 

tit'ixizm 1 <oatiia:s:*i[Lis»<oiifiS:®i«i-4ie 

b . n SSftV^WMc /D7?J:p M^«^25* 7" d y ^ 
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■km®, l n smmmttya v9t prnfm^mftm-s 

7u y 9 izm i <?>mimx k xm-t&m 2 nmtux * mt 
xmt. m2<ommxmzi&mim®z&f8.-t&xm 

b. ~mt7v-y7lZ$&tl&^-X&ftZmi;LnW 

$m.*mtbm?frt P smm^wm^ jrMti. xn. 

b . nit pfflR*iNS«c«M-?&iS5«I«t=fiNK-r4«S 

[0022] $ uz&miaf&wmTnwmrtjmzti^ 
o -y ? co-e^-rixtc^ 1 comtoxzMLimwffimbm 

•thXo (eft 1 Oifc&niffiT'SWctftte-f &XSk . ft 

iat¥#«s7n -y ? b psmntrnteyv y ? $th#l 
mtax b 3sn^i. ft 2 omanx* ss ui a 0 -ftftyn 

•y^t-r^XSi:. 2 oco* A 0 — Htf fc^o -y ? £ ft 2 
«?«JnXM-C'50^gc& L»*-£*>-£* ft 2 <D»r£lg 

fc , m2<n^xmzx h &&ffi<7)£.m izammmm z 

m$Z L MIB 2 oco^A 0/n 7 ;£if LXS-fcMfc:/ 

mfrZBftatzxnb . nit pSL^m^ftist**!: 

[00 23] *fc^^^J»««^<7)H3ftfriSt=l3V^ 

it*sfta^/o y ? «t if? mm^mfty'v - y ? 

fc k £ IS* Lfc p W*9?mmi4'7n vfco* 

ti-etiizm i cvmmxzm LsscaRas *mm-h xm 

b , n MSfcft^ttT'n 7 /tP Mgftm^ttT'o -y ? 

tw»«>atftH±*«iaaraBfc:ffl»r4 i ^ cat 1 
jDXBTS^CK^-rSXgi:. micr>®&xmi / zx& 

te^nzmizmmmk&i&.L niistmrn y ? 

k pIM¥I*^/o y ? SrBMfL-fMfcT'o -y ? 
h-f&Xgk, -*-ftyu y^tcftlco«jDXi:3SM-r 
&ft 2 <0»JllXfc«fc LiJIA 0 -<*-fL.7"c? 7?t«lS 
k . 2 -^><7)?IA 0 — fWfcT'n -y ? ^aUDXfflTS^fcteS 

■&Lm*--&hit&m2<7)M&xnt. m2cr>^xmz 
x & te-etansmtzummm * jbj* l mis 2 mmx 

<0 7u y ? £0* LZ1-*^D -y ? t f 4XS b . 
X«-fc<fc7'ny ^(=*in*^-xSf^S:HJ*L nl 

t. nit p3Sa&HE^N»«s«frS:ItJiJ«(=»«rtS«ffi 
Sr^fi!t-ri.XSi:S:Wr6. 

[00 24] [flsffl ] *«afl < oSfcfllSH t ^«BS*j£fc:tj 

waa. tewmto-ra y fcommxiz x oj**^* 



*fcii#ttfc:|*uktf>-C*4. L*>L.I;h.£>£-tt:k L 
[0025] 

[0026] C*l<0«3ft«fi: H1-H8 3 i-ftit 

3S^rfts-ni-ia8tc^-r. 

[0027]li t«>fc: % Hi cr> X o fc, nfatfi* 
/D 7 ?ltP SBR«^mi«c^n 7^2t *ffl»^-5 . 
[0028] ^V^rH2cOXat'{i. nfflSiim^f*:^ 

o.y^ nzmtt26t:jmL. mmm.27kmLxnm 

'MX 0 7 o -y 2 1 b r * . ls]«C - p S3!ftiB**«c^ 
n y^2*^pS»A , 9 7a-y^2 22r^-ri»*^ Cl 
nM?tA07n. / ^2 1 tpI»A t 3/D7? 

7"o -y 7 C7)*g?» 2 6 itS^'fBl^ro -y ^ <7)^ilM 2 7 S 

[0029] «iv«2 6c0jDX{i^-f>'>'^V-^fflV^ 

ws'japx^ , v — v -tc j: h mm juxtc «t o a . 

[0030] 3W8B£6-ffi"CtinaH»*iN|E«t^O -y ^ 1 
tLTBiTeSe fiO^fls, p SSbMRmf* 7v y 9 
2 b LTB iTeSbO^S(*SrfflV\ A#$(ik€C 

1 OmmX 3mmx4mmt L?t . 

[0031] fU. ZiX?tl<07XD y ^tC(±{3l$*<3 
mm (^<7)4mm5rJP$^r|t]i:-r& ) „ h'7f 120 
/im, fi7 0jum<0«»2 6* , 7-f^-y-fc:«fcoT® 

k^O, «^)i2 61iO^A§< : 5r?). 
[OO32]03«lSt«. la2{^^L7t:nSr«A , ? 
7"D77 2 lbpWMX Y )fa v9 22X\ mHzffim 

2 6tffl^<0«HHt2 7Sr»AU^o"Ca^^T- 

CWk£, nIIA/Q7^2 lc7)*^2 5 
t » p IiA7n 77 2 2 «7)S^ 2 5k tfS.Wzmm 
mzKc& X d lzm*.<&foit& . tztd L , «Wf ^SttKti 
dfiMSt L=5rv^ ffl^^^2oc7)yo-y 

m-&mzmmm6 2£m.tfxffim-t&z\bT\ m\<r>— 
mtyv 7?3tn. 

[0033 ] ftlO-fWL:/n./?3fcfHK-*-,&fca<0 
»*-caK-r^*jS<i, }g««6 2C{i2Oi07"O y^ 
WS^JSWK . n S?M A v7o 7 72 1tp S«A *) f 
07/22 k<OEI<0*»fltHetStt Sr««-^4»S Sr t» 

[00 34] fckiif. ^-f-v-v-o.fcS&Bfeunx 
t=«toT«a»«2 6«)rte^jittTiftjnx-c#fc<a^ 
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? 3 s- Mftmzmm l . **smwc x o 2 
6 k$RiS2 7 tntmizitm-ttiimmmm&T'Z 

[ 0 0 3 5 ] «*r82 6^I^Wfflt^rot 
%£K(4. 5lll(ClS^tt5r«o^tc, 06 ££1407 

w 

[00 36] I6iinSlA0/D 7 ?2 KOjfifrU*^ 
lZtmm6l*Bf£L. ^p!iA/n 7 ?2 2t 

-mtyu ? 9 3 $r^fig,-r?> tw** . 

[0 0 3 7] tmm6 1 k LTt4, UMfc^Uny^HMt 

p^2i, 22 comiCDiimftmzBm-titf. -* 

[0038] H7 (i^ySi'ttX^-lf-? 1 

*7*i,tcmx'b& . tit*, tfmmx^-y- 1 1 1 l 

« 6 2 «SJJ%-K:4MR$il, nliA 0/07^-2 1 
k piSAO/n -v?2 2k liIW#7Xt'-XCJ: 0 
SISJWtcaBPJWfcrlH-C «SUratl6KkW«3*i* 
£kfc$rS. 

[0 0 39] i<O±pt:03t=tJ^T^fi6LJtg51O- 
ttftyp-y? 3f4. o#'tc04r^Lfc??J£tf)«aDXX 
St=J:-jT«ai4 6S:}gflRL, aSKDiftA'y-fWfcyn 

•/9 4 3 & . i«4 6 OflQlt202 T<0iB3l 2 6 <0 
XH k |aiat(c$tt L. So ^ff^HMI 4 7 k =5: 6 . 
*imX'<r>WM4 6 I4«6ft 2 6 iZlcM LttftlZ 

[0 040] fit»4 6»2H4cOj:dtcmico— frffcTo 
■y ? 3 t^^tl^ nMISfl:*2^f*:c7)SDXffi2 9*»6JBJ« 

mm 4 6 com $ (4 . ^l O-M/O -y ? 3 n SB* 
tt^ttk p 3£fett¥«f*<?)tfftft 2 6 JftftPHS 2 7 
&1$&Wm-tZ>ffiffi£X'B®.-?&Zttfiif3. U*. 

[00413 £t2mm4 6ZBm-&m. minxoiz 
w^-s *vc v p mum^-mwffm^ 2 5 suburb* 

KW9«k$ft.4C:fct;:*S. il46Jnia 
B^#^IUS2 9*>A>®j£^-&iS3-f4, nSftt^ 

2 5 vrntzuz. 

[0 04 2] *»4 606148612 6 i: {4*3: 9, 



•3. f^flim^k LTcO%m«g^l^^-r?,c7){4«||gM4 
7cDgB#-C*>9, «l«4 6cO^^-C'#&^*{t/jN$<-r 

& i±tig®a> & #* u & * . 

[0043] "C . *KJH*ttTJ4tr 7f 120 

wm, iH4 0jum, gB£ 3mm<7)ii4 6£J£j£t7t. 
=5rfc, AMI 4 Oxzm«4 r 7^-V-V-inXT<7)«81@k LT 

[0044] i4<7)ISl:gUt. rnm46l,zMmcr) 

mmtftmL, mttximmmm 5 a *B&*h . - 

<0k#. 3t«t-6ttMi{4H3K^Ufc«^«t=3W!ii-* 
lg««6 2 k«fgWKJ4R«*Ii§ HRW 

fci4Ht*mfefflv^6. ^zx'zzx'itmmme 2 t-a- 

[0045] IM*«lilJi54TH«>fc»l<oaiA l 5-«c 
fa?viv9 43\$. »->T^*nS»!i*iNi«c4fcl4p 
S&m*#f*:<0S&2 5^5rW^fcSV^4WH'jm* 
L . n £%«4m*frk p ffijft«¥flttrctfifai 2 6k IfcBiM 

m^^tx-m^Lxhx^\ z$Lxm5<7)mi<rm 

Wm^u-y? 5 3$rf#fc. 

[0046] ©f£K, 05 t=*Lfc nffl3ft*ijm»f»c«fr 
5 1 k pMS^fMittSJt 5 2 k Srm^M^fi^JC^ 
LT, H8OJ!fc**^8 0*39fcU;. 

[0047] 118(4111 SO^lO^m^yn-y^ 5 3 

LT?>-2>. 

[00483 mat. ^ 1 OSfeliS^T'o >y ? 5 30± 
Bi^8Jft t^±im8 la, 81b. kS^ 1 <7>#ft«3? 

-y 9 5 30T®tc^L7t:T®®Bi8 2a, 82 
b. 83, 8 4J;0 ; Sr-i). >Ii^^>^7)m®4V^•ri^tm 1 
«tf?yn 7753 c7)_kffikTB3k ( A u ) H 
X/^v 9 'J >v*mtck' 

[0 04 9 3 tcii. 9M*B&L-fh±MkTmkbK ffi 
IB«0«fc dCrWHKfttrttWHaS k L-CPBIkSrS* 
^. ^-ytr^ffi^rk-CiOTS^Hk-rs^tJ: 
< . Wfja^rk'^ft^RSiht'^ -i. . 

[00503 m8co&mcowmcr)Mmii. ±mmms 1 

a k T®*@8 2 0 ^^»^ nM«i**«#:*fr 5 

1 k PlU»tt¥3Sfls»t 5 2 k U ^StO 

3»«*f«r»rtW6«aT*4. ±Bm®8 1 bk 

Tffi«®8 2 b k(4»i«S : ?-8 0<0ffl*M»-C«e«'5rlia 
T% *Bc=5r«i*{4$)|,^nM^^«4pS<7)^«^»* 
frtSWlCWALX^S. Tffi«fii8 3. 8 4(4HgP^ 

[oo5i] tffit uti, ■£imf3-fX'%<i&coigLm 
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ZbtfX'Zh. 

[00 52] *HJtW£*=J:<ttf. 02£>SVMi04*) 

^HHM 7 &Zblzii%&. L*>U fi!3fcflBJ 

WWBBI86 3-2 0880-*4«BklfcK-r*i:. Kttfci 

»ff*-T4«fi«3& t *< . So-O^S&2 5£&*H-£ 
IS**. 

[0053] «£*01J^ra¥8-4 3555^ 

WflcSrtttffcJia: LTn*fctf>fc:. 0$£lt3ai!KI«<tt 

[0054] cm2<ommyrm: m9&£vmi 03 o 

9fcJ:t/Tll O^fflV^-CittBJ-r^.. 
[00 5 5] .TiTte, ft. 09<DJ: 3tnE^lf 
8*/n 7 ;it ^-X 9 0 i: nl^US** 
M^/n 7^91. tiit/paitfi^o y ? 2 
9 0 1 & Lfc P 1*1^M^/d -y ? 

[0056] =&2ft«^f*:7 - o y ? 1 , 2 i:^-X 9 0 
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